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COMPUTER SYSTEM AND OPERATING
METHOD THEREOFK

BACKGROUND

1. Technical Field

The present disclosure relates to computer systems, and
more particularly to a computer system having an updated
power supply sequence and a method for operating the com-
puter system.

2. Description of Related Art

A power supply on (PS_ON) signal 1s a TTL-compatible
(transistor-transistor logic compatible) signal that allows a
motherboard of a computer system to remotely control a
power supply in conjunction with features such as soit on/ofif.
When the PS_ON signal 1s at a TTL low level, such as a
logical O, the power supply will turn on full power, such as a

S-volt system voltage (VCC3V), a 12-volt system voltage
(VCC12V), a 3-volt system voltage (VCC3V), and a 5-volt

standby voltage (SV_SB). When the PS_ON signal 1s at a
TTL high level, such as a logical 1, the power supply turns off
all of the voltages except the 5V_SB. Once the power supply

voltages are stable, the power supply will signal that fact to
the motherboard with a power good (PWR_GOOD) signal.

When the PWR_GOOD signal 1s effective, a POWER_OK
signal recerved by a south bridge chip of the computer system
1s effective to indicate that the powers supplied to the south
bridge chip are stable, and the computer system should start
an operating system.

According to new platform specifications from Intel, the
POWER_OK signal of the south bridge chip should be
delayed a predetermined time to be effective after the PWR _
GOOD signal 1s effective. Ordinary computer timing can no
longer meet this new requirement.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a circuit diagram of an embodiment of a computer
system.

FIG. 2 1s a ttiming diagram of the computer system of FIG.
1.

FIG. 3 1s a flowchart of an embodiment of an operating
method of the computer system of FIG. 1.

DETAILED DESCRIPTION

Referring to FIGS. 1 and 2, an embodiment of a computer
system 4 includes a timing control circuit 1, an advanced
technology extended (ATX) power supply 2, and a south
bridge chip 3. The timing control circuit 1 1s configured for
controlling operation sequence of the computer system 4. The
timing control circuit 1 mncludes a delay module 10, a pro-
cessing module 60, a two-stage voltage level switching mod-
ule 40, and a controlling module 50. The processing module
60 includes a reference voltage generating module 20 and a
comparator 30.

The delay module 10 includes a resistor R11 and a capaci-
tor C11. A first end of the resistor R11 functions as an input of
the delay module 10, and receives a power good signal
PWRGD_ATX of the ATX power supply. A second end of the
resistor R11 1s connected to a first end of the capacitor C11. A
second end of the capacitor C11 1s grounded. A node between
the resistor R11 and the capacitor C11 functions as an output
of the delay module 10. In one embodiment, the ATX power
supply 2 1s configured to provide necessary voltages to the
whole computer system 4, such as a 3-volt system voltage

VCC3V, a 5-volt system voltage VCC5YV, and a 12-volt sys-
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2

tem voltage VCC12V. The power good signal PWRGD_ATX
1s effective 1n response to being at a transistor-transistor logic
(T'TL) hagh level, such as a logical 1, indicating that voltage
values of the necessary voltages provided to the computer
system 4 from the ATX power supply 2 are greater than rated
values of the necessary voltages. It may be understood that

when the power good signal PWRGD_ATX 1sata TTL high
level, the power good signal PWRGD_ATX 1s an effective
signal which indicates that the necessary voltages are ready.
In contrast, the power good signal PWRGD_ATX 1s de-as-
serted (to be inelfective) to a low state when any of the
necessary voltages 1s unready, and the computer system can-
not work.

Thereference voltage generating module 20 includes resis-
tors R21 and R22. A first end of the resistor R21 1s connected

to a standby power supply 5V_SB of the computer system 4.
A second end of the resistor R21 1s grounded via the resistor
R22, and 1s connected to an inverting input of the comparator
30. A non-inverting input of the comparator 30 functions as an
input of the processing module 60, and 1s connected to the
output of the delay module 10. A power terminal of the
comparator 30 1s connected to the 12-volt system voltage
VCCI12V. A ground terminal of the comparator 1s grounded.
The processing module 60 further includes a resistor R63. A
first end of the resistor R63 i1s connected to an output of the
comparator 30. A second end of the resistor R63 functions as
an output of the processing module 60, and 1s connected to an
input of the two-stage voltage level switching module 40.

The two-stage voltage level switching module 40 includes
clectronic switches (041, 042, and resistors R41, R42. A first
terminal of the electronic switch Q41 functions as the input of
the two-stage voltage level switching module 40. A second
terminal of the electronic switch Q41 1s connected to a first
terminal of the electronic switch Q42. A second terminal of
the electronic switch Q42 functions as an output of the two-
stage voltage level switching module 40, and 1s connected to
the south bridge chip 3 to output a power good signal
PWROK SB. A first end of the resistor R41 1s connected to
the standby power supply SV_SB. A second end of the resis-
tor R41 1s connected to the second terminal of the electronic
switch Q41. A first end of the resistor R2 1s connected to the
second terminal of the electronic switch (Q42. A second end of
the resistor R2 1s connected to the 3-volt system voltage
VCC3V. A third terminal of each of the electronic switches
Q41 and Q42 15 grounded.

The controlling module 50 includes an electronic switch
Q51 and a resistor R51. A first terminal of the electronic
switch Q51 1s configured to receive a power supply on signal
PS_ON_ATX from a motherboard of the computer system 4.
A second terminal of the electronic switch Q31 1s connected
to the input of the two-stage voltage level switching module
40. A third terminal of the electronic switch Q51 1s grounded.
A first end of the resistor R51 1s connected to the standby
power supply S5V_SB. A second end of the resistor R51 1s
connected to the first terminal of the electronic switch Q51.

In one embodiment, each of the electronic switches (Q41,
(42, and Q51 1s an N-channel metal oxide semiconductor
field effect transistor (MOSFET), which includes a gate, a
drain, and a source. The first, second, and third terminals of
cach of the electronic switches Q41, Q42 and Q51 are the
gate, drain, and source correspondingly. The power supply on
signal PS_ON_ATX 1s configured to power the computer
system 4 on 1n response to being triggered to be ata TTL low
level, such as alogical 0, and power the computer system 4 off
in response to being triggered to be at a TTL high level, such
as a logical 1.
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The delay module 10 1s configured to delay the power good
signal PWRGD_ATX of the ATX power supply 2. The pro-
cessing module 60 1s configured to recerve the delayed power
good signal PWRGD_ATX, and output a TTL level signal
according to the power good signal PWRGD_ATX. The
power good signal PWROK_SB 1s provided to the south
bridge chip 3 by the two-stage voltage level switching module
40. The power good signal PWROK _SB 1s at a same voltage
level as the T'TL level signal 1in response to the computer
system 4 being on. The power good signal PWROK_SB 1s
elfective 1n response to being at a TTL high level, indicating
that necessary mput powers of the south bridge chip 3 are
ready to work, and the computer system 4 1s ready to be
started.

When the computer system 4 1s off with enabled wake, the
standby power supply 5V_SB outputs a 5-volt standby volt-
age, and the 12-volt system voltage VCC12V 1s no-output.
The comparator 30 does not work, and outputs no signal. The
clectronic switch Q41 1s off. The electronic switch (042 1s on.
The power good signal PWROK_SB 1s at a TTL low level,
and 1s mnetlective.

When the computer system 4 1s powered on, the power
supply on signal PS_ON_ATX i1s triggered to beata T'TL low
level. The electronic switch (31 1s off. Voltages of the 12-volt
system voltage VCC12V rise from O volts. The comparator 30
works 1n response to voltages of the 12-volt system voltage
VCCI12V achieving a rated voltage as specified by the ATX
specification. The power good signal PWRGD_ATX 1s at a
TTL low level until a time of 500-600 ms being delayed after
voltages of the 5-volt system voltage VCC5V achieving a
rated value as specified by the ATX specification. A reference
voltage 1s provided to the inverting input of the comparator 30
by dividing the 5-volt standby voltage by the resisters R21
and R22. The TTL level signal, which 1s at a low level, 1s
output by the comparator 30. The electronic switch Q41 1s
turned oif. The electronic switch Q42 1s turned on. Theredfore,
the power good signal PWROK_SB 1s at a TTL low level.

The power good signal PWRGD_ATX 1s at a TTL high
level 1n response to the voltages of the 5-volt system voltage
VCC5V achieving the rated value for 500-600 ms. The power
good signal PWRGD_ATX 1s received by the non-inverting
input of the comparator 30 after being delayed a predeter-
mined time by the delay module 10. The voltage at the non-
inverting input of the comparator 30 becomes greater than the
voltage at the inverting input of the comparator 30. The TTL
level signal outputted by the comparator 30 1s at a high level.
The electronic switch Q41 1s turned on. The electronic switch
Q42 i1s turned off. Therefore, the power good signal
PWROK_SB 1s at a TTL high level.

The power supply on signal PS_ON_ATX 1s immediately
triggered to be ata'TTL high level in response to the computer
system 4 being turned off. The electronic switch Q51 1s turned
on. The electronic switch Q41 1s turned off. The electronic
switch Q42 1s turned on. The power good signal PWROK _SB
1s switched to be at a TTL low level immediately.

Power supply timing of the computer system 4 1s shown in
FIG. 2. In this diagram, “A” denotes the rated value of the
S-volt system voltage VCC3V. Voltages of the 5-volt system
voltage VCC5V rise from O volts 1 response to the power
supply on signal PS_ON_ATX being triggered to become at a
TTL low level. The power good signal PWRGD_ATX 1s
clfective after the voltages of the 5-volt system voltage
VCC5V achieve the rated value. There 1s a time delay T1
between the power good signal PWRGD_ATX being effec-
tive and the voltages of the 5-volt system voltage VCC3V
achieving the rated wvalue. The power good signal
PWROK_SB 1s delayed a time T2 to be effective after the
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power good signal PWRGD_ATX becomes effective. In one
embodiment, the time delay T1 1s between 500-600 ms. The
time T2, which functions as the predetermined time, 1s equal
to or greater than 100 ms. The value of the time T2 1s prede-
termined by setting parameters of the delay module 10, such
as resistance ol the resistor R11 and capacitance of the capaci-
tor C11.

Voltages of the 5-volt system voltage VCC3V are reduced
in response to the power supply on signal PS_ON_ATX being
triggered to become a TTL high level from a TTL low level.
The power good signals PWROK_SB and PWRGD_ATX
become at T'TL low levels in response to the power supply on
signal PS_ON_ATX being triggered to become the TTL high
level. There 1s no delay between the power supply on signal
PS_ON_ATX being triggered to be high and the power good
signal PWROK_SB being ineffective. Therefore, the south
bridge chip 3 stops working immediately. There 1s a time
delay between the power good signal PWRGD_ATX being
triggered to be low and voltages of the 5-volt system voltage
VCC5V being below the rated value.

Referring to FIG. 3, an embodiment of an operating
method of the computer system 4 of FIG. 1 includes the
following steps.

In step 1, the ATX power supply 2 outputs the necessary
voltages of the computer system.

In step S2, the ATX power supply 2 outputs the effective
power good signal PWRGD_ATX after a 500-600 ms delay
alter voltages of the 5-volt system voltage VCC5V rise to the
rated value. The effective power good signal PWRGD_ATX
indicates the necessary voltages of the computer system 4 are
ready.

In step S3, the delay module 10 of the timing control circuit
1 recerves the effective power good signal PWRGD_ATX.

In step S4, the delay module 10 delays the effective power
good signal PWRGD_ATX for the predetermined time.

In step S35, the timing control circuit 1 outputs the effective
power good signal PWROK_SB after the effective power
good signal PWRGD_ATX being delayed for the predeter-
mined time.

In step S6, the south bridge chip 3 receives the effective
power good signal PWROK_SB.

The foregoing description of the exemplary embodiments
of the disclosure has been presented only for the purposes of
1llustration and description and 1s not intended to be exhaus-
tive or to limit the disclosure to the precise forms disclosed.
Many modifications and variations are possible in light of the
above everything. The embodiments were chosen and
described 1n order to explain the principles of the disclosure
and their practical application so as to enable others of ordi-
nary skill in the art to utilize the disclosure and various
embodiments and with various modifications as are suited to
the particular use contemplated. Alternative embodiments
will become apparent to those of ordinary skills 1n the art to
which the present disclosure pertains without departing from
its spirit and scope. Accordingly, the scope of the present
disclosure 1s defined by the appended claims rather than the
foregoing description and the exemplary embodiments
described therein.

What 1s claimed 1s:

1. A computer system, comprising:

a power supply to output necessary voltages and a first
power good signal to the computer system, the necessary
voltages comprising a first system voltage, the first
power good signal being delayed for a first time to be
clfective after voltages of the first system voltage being
risen to a rated value:
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a south bridge chip; and

a timing control circuit comprising a delay module to

receive and delay the first power good signal;

wherein the timing control circuit 1s operable to generate a

second power good signal to the south bridge chip
according to the first power good signal, the second
power good signal 1s generated aiter the first power good
signal being delayed for a second time by the delay
module, the first power good signal indicating that the
necessary voltages provided to the computer system are
ready 1n response to being effective, the second power
good s1ignal indicating that necessary input powers of the
south bridge chip are ready 1n response to being effec-
tive; the timing control circuit further comprises a pro-
cessing module and a two-stage voltage level switching
module, the processing module 1s connected to the delay
module to output a transistor-transistor logic (I'TL) level
signal according to the first power good signal delayed
by the delay module, the two-stage voltage level switch-
ing module recerves the TTL level signal and outputs the
second power good signal, the second power good signal
1s ata same 'TTL level as the T'TL level signal inresponse
to the computer system not being triggered off.

2. The computer system of claim 1, wherein the second
time 1s equal to or greater than 100 ms.

3. The computer system of claim 1, wherein the processing,
module comprises a first resistor, a reference voltage gener-
ating module comprising a second resistor and a third resistor,
and a comparator, a first end of the second resistor 1s con-
nected to a standby power supply of the computer system, a
second end of the second resistor 1s connected to an 1nverting
input of the comparator, a first end of the third resistor 1s
connected to the second end of the second resistor, a second
end of the third resistor 1s grounded, a non-1nverting mput of
the comparator 1s connected to the delay module, an output of
the comparator 1s connected to a first end of the first resistor,
a second end of the first resistor functions as an output of the
processing module to output the TTL level signal, the TTL
level signal 1s at a TTL low level in response to the computer
system being oil with enabled wake or the computer system
being powered on before the necessary voltages being ready,
the TTL level signal 1s at a TTL high level in response to the
first power good signal 1s delayed for the first time.

4. The computer system of claim 3, wherein the two-stage
voltage level switching module comprises a first electronic
switch, a second electronic switch, a fourth resistor, and a fifth
resistor, a first terminal of the first electronic switch 1s to
receive the TTL level signal from the processing module, a
second terminal of the first electronic switch 1s connected to
a first terminal of the second electronic switch, a second
terminal of the second electronic switch 1s configured to
output the second power good signal, a first end of the fourth
resistor 1s connected to the standby power supply, a second
end of the fourth resistor 1s connected to the second terminal
of the first electronic switch, the necessary voltages further
comprises a second system voltage received by a first end of
the fifth resistor, a second end of the fifth resistor 1s connected
to the second terminal of the second electronic switch, a third
terminal of each of the first and second switches 1s grounded;
the first electronic switch 1s turned oif and the second elec-
tronic switch 1s turned on 1n response to the TTL level signal
being at a low level; the first electronic switch 1s turned on and
the second electronic switch 1s turned off in response to the
TTL level signal being at a high level.

5. The computer system of claim 4, wherein the timing
control circuit further comprises a control module comprising
a third electronic switch and a sixth resistor, a first terminal of
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6

the third electronic switch 1s configured to receitve a power
supply on signal of the computer system and connected to the
standby power supply via the sixth resistor, a second terminal
ol the third electronic switch 1s connected to the first terminal
of the first electronic switch, a third terminal of the third
clectronic switch 1s grounded, the third electronic switch 1s
turned on to switch off the first electronic switch 1n response
to the computer system being triggered off by the power
supply on signal, and the second power good signal 1s
switched to be at a low level.

6. The computer system of claim 3, wherein each of the
first, second, and third electronic switches 1s an N-channel
metal oxide semiconductor field effect transistor comprising,
a gain functioning as the first terminal, a drain functioning as
the second terminal, and a source functioning as the third
terminal correspondingly.

7. The computer system of claim 4, wherein the first system
voltage 1s a S-volt system voltage, the second system voltage
1s a 3-volt system voltage.

8. The computer system of claim 1, wherein the delay
module comprises a resistor and a capacitor, a first end of the
resistor 1s configured to receive the first power good signal, a
second end of the resistor 1s configured to output the delayed
first power good signal, a first end of the capacitor 1s con-
nected to the second end of the resistor, a second end of the
capacitor 1s grounded.

9. A computer system, comprising:

a power supply to output a first system voltage to the

computer system and an effective first power good signal
after voltages of the first system voltage being risen to a
rated value;

a timing control circuit comprising a delay module, and to

output an eil

ective second power good signal after
receiving and processing the efiective first power good
signal; and
a south bridge chip to recerve the efiective second power
good signal;
wherein there 1s a first time delay between outputting the
elfective first power good signal and voltages of the first
system voltage being risen to the rated value, there 1s a
second time delay between recerving the first effective
power good 81gnal by the timing control circuit and
outputting the effective second power good signal, the
second time delay 1s generated by receiving and delay-
ing the effective first power good signal by the delay
module; the timing control circuit further comprises a
processing module and a two-stage voltage level switch-
ing module, the processing module 1s connected to the
delay module to output a transistor-transistor logic
(T'TL) level signal according to the first power good
signal delayed by the delay module, the two-stage volt-
age level switching module recerves the TTL level signal
and outputs the second power good signal, the second
power good signal 1s at a same TTL level as the TTL
level signal 1n response to the computer system not being,
triggered off.
10. The computer system of claim 9, wherein the second
time delay 1s equal to or greater than 100 ms.
11. An operation method of a computer system, compris-
ng:
outputting necessary voltages of the computer system by a
power supply, wherein the necessary voltages comprise
a system voltage;
outputting an el

ective first power good signal by the power
supply after a time delay of voltages of the system volt-
age being risen to a rated value, indicating the necessary
voltages of the computer system are ready;
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receiving the effective first power good signal by a delay
module of a timing control circuit;

delaying the efiective first power good signal for a prede-
termined time by the delay module;

outputting an elfective second power good signal by the
timing control circuit 1n response to the effective first
power good signal being delayed for the predetermined
time; and

receiving the eflective second power good signal by a south

bridge chip, wherein the effective second power good
signal enables the south bridge chip to work, and the
timing control circuit further comprises a processing
module and a two-stage voltage level switching module,

8

the processing module 1s connected to the delay module
to output a transistor-transistor logic (TTL) level signal
according to the first power good signal delayed by the
delay module, the two-stage voltage level switching
module receives the TTL level signal and outputs the

second power good signal, the second power good signal
1s at a same 'TTL level as the TTL level signal in response

to the computer system not being triggered ofif.

12. The method of claim 11, wherein the predetermined
10 time 1s equal to or greater than 100 ms.
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